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IN THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

1. (withdrawn) A method of adding an element to a data structure, comprising: 
atomically associating the element with the data structure if the element is not associated 

with the data structure; 

preparing the element for insertion into a location in the data structure; and 

atomically inserting the element into the location in the data structure if another element 

has not been inserted into the location. 

2. (withdrawn) The method of claim 1, further comprising: 
determining whether the element is associated with the data structure. 

3. (withdrawn) The method of claim 2, wherein the atomically associating is 
performed after the determining and includes: 

ascertaining whether the element is associated with the data structure, and 
associating the element with the data structure if the ascertaining determines that the 
element is not associated with the data structure. 

4. (withdrawn) The method of claim 1, wherein the preparing includes: 
pointing the element toward the location in the data structure. 

5. (withdrawn) The method of claim 2, wherein the atomically inserting includes: 
determining whether another element has been inserted into the location in the data 

structure, and 

inserting the element into the location by pointing the data structure toward the element 
the determining determines that another element has not been inserted into the location. 
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6. (withdrawn) The method of claim 1, further comprising: 

repeating the preparing the element for insertion and the atomically inserting the element 
if another element has been inserted into the location. 

7. (withdrawn) The method of claim 1, further comprising: 

continuing to add elements to the data structure if an executing thread among two or 
more executing threads is suspended or killed at any point in the method. 

8. (withdrawn) The method of claim 1 wherein the atomically associating, the 
preparing, and the atomically inserting are based on a field in the element that points to a next 
element in the data structure. 

9. (withdrawn) An article of manufacture, comprising: 

a storage medium having instructions stored thereon that, when executed by a computing 
platform, may result in addition of an element to a list by: 

checking whether the element already exists in the list; 

performing an uninterruptible operation to associate the element with the list if the 
checking determines that the element does not already exist in the list, the uninterruptible 
operation including: 

determining whether the element is already associated with the list, and 
associating the element with the list if the determining determines that the 
element is not already associated with the list; and 
inserting the element into the list. 

10. (withdrawn) The article of manufacture of claim 9, wherein the instructions, 
when executed, further result in not adding the element to the list when the checking determines 
that the element already exists in the list or when the determining determines that the element is 
already associated with the list. 
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1 1 . (withdrawn) The article of manufacture of claim 9, wherein the instructions, 
when executed, result in the inserting the element into the list by: 

pointing the element to a target element in the list, and 

performing another uninterruptible operation to insert the element into the list if the target 
element in the list has not changed. 

12. (withdrawn) The article of manufacture of claim 1 1 , wherein the another 
uninterruptible operation includes: 

determining whether the target element in the list has changed, and 

pointing the list to the element if the target element in the list has not changed. 

13. (currently amended) A tangible machine readable mediumir,]] having stored 

thereon data which when accessed by a machine causes the machine to perform a 
method, the method comprising: 

during concurrent execution of a first and second thread, determining via the first thread 
whether an element is a member of a data structure ; and 

performing an atomic store operation to add the element to the data structure via the first 
thread only if the element is not already a member of the data structure, otherwise performing 
a next processing task via the first thread : 

wherein said determining further comprises determining whether a pointer field value of 
the element is null . 

first instructions for e nsuring that a data c lem e nt is not add e d to a data structure if that 
data e l e m e nt is alr e ady pr e sent in th e data structur e ; 

s e cond instructions for pr e v e nting muhipl e thr e ads from adding a common data el e ment 

to th e data structur e ; and 

third instructions for coordinating among multipl e thr e ads adding diff e r e nt data e lem e nts 

to a common location in th e data structure. 



Attorney Docket No.: 42.P17567 
Application No.: 10/685,070 
Pages 



14. (currently amended) The machine readable medium of claim 13, the method 
further comprising: performing a second atomic store operation, responsive to determining that 
the pointer field value is null, to set the value of the pointer field value of the element to a non- 
null value , wh e rein th e first instructions ar e a arrang e d to b e e x e cuted by a machine b e for e th e 
s e cond and third instructions . 

15. (currently amended) The machine readable medium of claim 13, the method 
further comprising: 

during concurrent execution of the first and second thread, determining via the second thread 
yyhether the element is a member of the data structure ; 

wherein said determining further comprises determining whether the pointer field of the 
element is null. 

wh e r e in th e s e cond instruction s p e rmit a first on e of th e multipl e thr e ads in tim e to add th e 
common data e l e m e nt to th e data structur e and pr e v e nt subs e quent on e s of th e multipl e thr e ads 
from adding th e common data e l e ment. 

16. (currently amended) The machine readable medium of claim 15 [[13]], the 
method further comprising: 

executing a subsequent processing task via the second thread, responsive to determining 
that the pointer field of the element is not null; 

wherein the subsequent processing task performs processing other than adding the 

element to the data structure. 

wh e r e in th e s e cond instructions includ e an atomic op e ration that is ex e cutabl e by only on e thr e ad 
at a tim e . 

17. (currently amended) The machine readable medium of claim [[16]]13, wherein 
the [[an]] atomic store operation is a compare and exchange operation. 
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18. (currently amended) The machine readable medium of claim [[13]]i5, the 
method further comprising: 

performing an atomic store operation to add a second element to the data structure via the 
second thread, responsive to determining that a pointer field value of the second element is null. 
wh e r e in the third instructions p e rmit only on e of th e multipl e thr e ads at a tim e to add its 
diff e r e nt data el e m e nt to th e common location in th e data structur e and pr e v e nt oth e r on e s of th e 
multipl e thr e ads from adding th e ir diff e r e nt data e l e m e nts at th e time. 

19. (currently amended) The machine readable medium of claim [[18]]i3, the 
method further comprising: 

initializing the the pointer field value of the element to a null value, wh e r e in th e third 
instructions r e p e at until all of th e multiple thr e ads hav e add e d their diff e r e nt data e l e ments to th e 
common location in th e data structur e . 

20. (currently amended) The machine readable medium of claim 13, wherein the data 
stored on the machine readable medium comprises compiled program instructions, non e of th e 
first, s e cond, and third instructions cause a d e adlock b e tw e en multipl e thr e ads. 

21. (currently amended) A method, comprising: 

executing one or more program instructions that control program flow for an executing 
thread during concurrent execution of the thread and other threads: 

wherein the one or more program instructions cause a branch to be taken in response to 

determining that a pointer value for an element is not equal to an initialization value: 

wherein the branch further comprises a branch arovind one or more atomic operations to 

add the p reventing multipl e concurr e nt thr e ads from adding a sam e element to the data structure^ 
such that the atomic operations are not executed ; and 
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wherein the one or more program instructions otherwise cause the atomic operations to 
be executed responsive to determining that the pointer value is equal to the initialization value- 
facilitating fast e r e xecution of multipl e concurrent tiar e ads that ar e adding diff e rent 
el e m e nt s to th e data structur e by p e rmitting modification of an e l e m e nt that was add e d by one of 
th e multiple concurr e nt thr e ads by anoth e r one of th e multipl e concurrent thr e ads. 

22. (currently amended) The method of claim 21, further comprising: 
executing the one or more program instructions during execution of one or more of the 

other threads, such that the one or more of the other threads are prevented pr e v e nting on e thr e ad 
of th e multipl e concurr e nt threads from adding [[an]]the element to the data structure multiple 
times during execution that is alr e ady in th e data structur e. 

23 . (currently amended) The method of claim 2 1 , wherein the data structure is a 
linked list, and 

wherein the prev e nting and atomic operations facilitating are implemented using the 
pointers value of data e l e m e nts . 

24. (currently amended) The method of claim 21 , wherein the one or more atomic 
operations further prev e nting includes: 

determining whether the pointer value for the element is still equal to the initialization 

value same e l e m e nt is alr e ady associat e d with th e data structur e, and 
assigning a different value to the pointer- 
pr e cluding on e of th e muhipl e concurr e nt thr e ads from adding th e same el e m e nt if the 

d e t e rmining d e t e rmin e s that the sam e e l e m e nt is alr e ady associat e d with th e data structur e , and 

adding th e sam e el e m e nt to th e data structur e if th e d e t e rmining d e t e rmin e s that th e sam e 

e l e m e nt is not alr e ady associat e d with th e data structur e , 

whoroin the dotormining, th e pr e cluding, and th e adding ar e p e rformed in an atomic 

mann e r for e ach thr e ad of th e multiple concurr e nt thr e ads . 
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25. (currently amended) The method of claim [[21]]24, wherein the different value is 
a value that points to the element itself, facilitating include s : 

adding a first e lem e nt to a location in th e data structur e by a first thread of the multipl e 

concurr e nt thr e ads, and 

adding a s e cond e l e m e nt to th e location in th e data structure by a second thr e ad of the 

multipl e concurr e nt thr e ads, th e r e by moving th e first e l e m e nt within th e data structur e . 

26. (currently amended) The method of claim 21. further comprising: 
executing the one or more program instructions during execution of one of the other 

threads, such that the other thread adds a second element to the data structure during execution of 
the one or more atomic operations, wherein any on e of the multipl e concurr e nt thr e ads may b e 
s usp e nd e d or terminat e d without d e adlocking oth e rs of th e multiple concurr e nt thr e ads. 

27. (currently amended) The method of claim [[21]]21, wherein the one or more 
atomic operations further include: 

determining whether a head pointer of the linked list has a current value equal to the 
pointer value for the element , and 

assigning to the head pointer a value that points to the element 
prev e nting and th e facilitating ar e bas e d on a point e r field in th e e l e ments . 



